This paper presents the concept of a perimeter protection system with acceleration sensors with the acoustic surface wave. The system consists of subsystems. Subsystems are connected with a monitoring centre. Every subsystem consists of an identical set of acceleration sensors with the acoustic surface wave, a measurement generator and a quadrature phase demodulator and a reference generator, the frequency of which is dierent in every subsystem. The acoustic surface wave acceleration sensors are of a dierent frequency of free vibrations. The spectrum of the output signal from a subsystem is situated around the frequency which equals the dierence between the measuring generator frequency and the reference generator frequency. Therefore the spectrum of every vibrating sensor is located in a dierent known frequency range. The analysis of the spectrum of signals from subsystems performed in the monitoring center allows monitoring the vibration status of every sensor included in a system. A system can consist of many identical acoustic surface wave acceleration sensor sets. This allows constructing a perimetrical protection system with acoustic surface wave acceleration sensors of parameters of which are comparable to parameters of presently oered perimeter protection systems. Results of the experimental research of the operation of the acoustic surface wave acceleration sensor in a subsystem are presented.
Introduction
Public and military objects of a special importance In this paper we present a way to solve this problem for vibration sensors with the acoustic surface wave (SAWVS). We will show the possibility of arranging a perimeter protection system with many acoustic surface wave vibration sensors. This system should ensure monitoring an area of a length comparable to the length monitored by systems utilizing sensory cables. (Fig. 3 ).
This allows a cascade connection of dierent numbers of sensors in the measuring path [3] . by the following function [5] :
where B(t) is a function depending on the kind of vibration coercivity n,
, ρ plate density, h plate thickness, L plate length, r ratio of the plate seismic mass to the plate mass, E e equivalent Young module, τ equivalent factor of material attenuation.
The function (1) 
where Ψ 1 (t), Ψ 2 (t) are changes in the phase of the high frequency Ω 0 signals, respectively in each of the two system paths.
The signal at the output of the phase detector can be presented in the following form:
It is a sum of alternating signals of a frequency corresponding with the resonance frequency of sensors working in the system. A set of band lters separates these signals. The magnitude of their amplitudes allows determining the state of vibrations of every sensor working in the system. For the system to be able to distinguish signals of resonance frequencies close to each other these frequencies shall be properly spaced. Therefore the number of sensors working in a system is limited. In order to increase the number of sensors working in a system the following solution is suggested:
1. System was divided into subsystems.
2. Every subsystem in relation to the one shown in Fig. 5 was modied in such a way that the spectrum of the output signal from every subsystem is located in a dierent frequency band. The idea of this solution will be discussed later using the subsystem block diagram presented in Fig. 6 . In the system the measuring signal u 1 sin(2πF 1 t+Ψ (t))
passing through three cascade-connected vibration sensors is applied to one input of the quadrature phase demodulator. A reference signal u 2 sin(2πF 2 t) of a frequency other than that of the measuring signal is applied to the other input. At the outputs I and Q of the phase demodulator we receive the spectra of the in-phase and quadrature part of the signal Ψ (t) = by a value of 2g (where g is the value of the gravitational acceleration) it amounts to 2 degrees. The spectrum of this type of signals is close to the signal spectrum with amplitude modulation. Theoretically this spectrum will be composed of the symmetrical amplitude part and the asymmetrical phase part for negative frequencies.
In case of a spectrum shift by a determined frequency both parts of the spectrum will be visible. This type of the spectrum shift can be realized by the quadrature phase demodulator. (Fig. 11b) . A modulated signal is a signal of a beat frequency. A modulating signal is a sensor resonance frequency signal. The in-phase signal (I) is determined by the relation
The quadrature signal (Q) is given by the equation
The spectrum shift magnitude is given by the frequency dierence of the measuring generator F1 and the ref- It is worth taking notice that the phase shift Ψ (t)
is proportional to the acceleration acting on a sensor.
Its magnitude can be calculated from Eqs. (4) Performed experiments fully conrmed using of vibration sensors with surface acoustic wave for the discussed perimeter protection system.
